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种芳香酮的不对称转移氢化，转化率 高为 99%，对映选择性 高可达 95% 
ee。  






















































Chiral catalysts composed of chiral ligand and metal center, they play an important 
role in asymmetric catalytis. So the design and synthesis of new chiral ligands with 
high chiral effinecy and explore excellent chiral catalytic systems have long been the 
core issues. Recently, chiral aminophosphine ligands have been given great attention. 
In this dissertation, several new chiral aminophosphine ligands have been synthesized 
and applied in asymmetric transfer hydrogenation of aromatic ketones. Some good 
experimental results are obtained as follows: 
1. The new chiral tridentate PNN-type ligands has been synthesized from chiral (1R, 
2R)-diphenylethylenediamine. Their catalytic performances have been examined for 
asymmetric transfer hydrogenation of aromatic ketones in iPrOH. The catalytic system 
generated in-situ from the ligand and the IrCl(CO)(PPh3)2 catalyzed the asymmetric 
transfer hydrogenation of various aromatic ketones with high conversion(99%) and 
good to excellent enantioselectivities(95% ee). 
2. A kind of chiral tetradentate aminophosphine PNNP ligands containing CH3 have 
been synthesized from 2-chlorotoluene and characterized by IR, NMR, MS and CD 
spectra. At room temperature, the performance of the catalytic system composed of 
the ligand and [IrHCl2(COD)]2 have been tested in asymmetric hydrogenation of 
aromatic ketones. The results showed this system was the excellent chiral catalyst for 
reduction of aromatic ketones. When the 1,1-diphenylacetone as substrate, the 
conversion and the enantioselectivity were both up to 99%.  
  3. A series of systems composed of the new chiral aminophosphine ligand and 
different Ru complexes have been used in asymmetric transfer hydrogenation of 
ketones. The results indicate the aminophosphine/RuCl2(PPh3)3 was the best catalytic 
system for the reaction, which gived the excellent enantioselectivities for a number of 
aromatic ketones with the above 90% ee. This system also showed very high activity, 
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4. The chiral aminophosphine Ru complexes have been prepared by reaction of 
chiral PNNP ligand and the RuCl2(DMSO)4. The structure of the complex was 
determined by X-ray diffraction. The results indicate that only one phosphorus atom 
was coordinated to Ru in the complex, the other phosphorus atom was dissorted away 
from the metal center and not coordinated,but the DMSO was coordinated to the Ru. 
This coordinate mode debased the rigidity of the catalyst，giving the lower activity 
and enantioselectivities for the asymmetric transfer hydrogenation of aromatic 
ketones. However synthesis way of this chiral PNNP-Ru complex will offer a 
valuable insight for the design and synthesis of the new chiral metal complexes. 
 
 
  Keywords: chiral aminophosphine ligands; asymmetric transfer hydrogenation; 
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